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ON_HETEROCATALYTIC DETONATIONS I.

Hydrodynemic Lenses end Rediation Mirrors

Introduction

In this discussion the following general scheme is considered.
By an explosion of one or several conventional auxiliery fission bombs,
one hopes to establish conditions for the explosion of a "principal”
bomb. This latter may be either a fission or & thermonuclear assembly.

We propose to discuss certain genersl features of such en
arrangement. The main purpose of the "euxiliery" system is to induce
very high compressions in the principal assembly. It is known (L. W
Fordheim, unpublished date) that, for example, in the "Alarm Clock”
high compressions of the active core will permit economy in the tritium
rut initially into the system and may be instrumental in starting thermo-
nuclear reactiens in assemblies of a feasible size. Ordinarily one uses
high explesives as the suxiliary system. Creat compression can be ob-
tained, but the size of the highly compressed region is emell. In certain
thermonuclear arrangements, like the Alarm Clock, the size and the mass
of the material to be compressed is so great that inordinate amounts of
HE would have to be used. We have the following esituation in mind, as

en example. 3 2 o w g abh B - i
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iI‘!;ife shall discuss in the sequel the hoped-for compressions,
\
The arrangement might be called heterocatalytic, involving

as it does e setting off of a reaction in one system by a reaction
started in enother msterial--the "auxiliary” arrangement is located at
& considerable distance (from the purely nuclear point of view), like
50 em to 5 meters., This is in distinctien to hitherto-considered auto-
catalytic schemes based eesentially on self-implosions of a mixture of

miclear substences. =L \\
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“'.i'he di&é;nu of sound velocities is due to three rea;sona.
One ig the difference in average atomic weights, due primarily to the
different degrees of ionizetion. Thus a light element like cerbon
would be almost corppletely ionized and would behave like & gas of ap=-
proximate stomic weight 2. Uranium, on the other hand, would suffer
approximately 10-fold ionizetion and would have an effective atomic
weight near 8. The ratio four in atomic weights would give rise to e
factor two in sound velocities. The higher velocity is of course to
be expected in cerbom.

A second reasson for a difference in sound velocities is the
fact thet 2 cempletely ionized materiel actes like a momatomic ges with
Y = %, wherees uranium, in which ionizetion is still proceeding, has
probobly & “y-velue near 1.4, This will increecse the ratio of sound
velocities by snother 10%.

The third reazson is that the same shock strength will produce
¢ lower temperzture in 2 materisl of higher density since in each mao-
terizl the given energy density is distributed amonz more particles.
This effect might give rise to temperature ratios as high as e factor
four ond to sound veloeity ratios es high as a fector two. (In principle
this effect could be made even greater but one would soon begin to lose

by poor metching of scoustic impedance.)
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It is, therefore, reasonzble to assume that materials cen be
found in which sound velocities differ by a factor somevhere between
2 end 4k, There should be no difficulty in meking materials of any

intermedicte sound velocity. P
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bomeme |
raet, the essential parts of the design do not depend sensitively on
complicated shapes and the necessary planning is, therefore, comparatively

simple.
The proposals are outlined here extremely sketchily. Quanti-

tative work to elaborate these general suggestions would have to include

the following calculatiens:
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